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PPLE BLOTCH is a destructive disease in most 



tipple-growing sections of the middle-western 
and southern United States. Fruit, twigs, and leaves 
are affected, but the chief injury is to the fruit. 

This bulletin describes the disease and recom- 
mends means for controlling it. 

The relative susceptibility of apple varieties to the 
disease is shown. 

Directions for spraying and for the making of 
Bordeaux mixture nnd dilute limc-snlphur solution 
are given. 
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ECONOMIC IMPORTANCE OF APPLE BLOTCH 

IN the southern and middle-western orchards of the United States 
blotch 1 is one of the most destructive apple diseases. It attacks 
the fruit, foliage, and twigs, including the fruit spurs, but it is the 
injury totlie fruit which is the chief source of financial loss to the 
prower. The entire crop may be rendered worthless unless steps are 
taken to prevent attacks of the disease. In some sections of the 
Middle West such losses are not at all uncommon, and losses of from 
50 to 75 per cent of the crop are frequent in unsprayed orchards. In 
uncared-for orchards or in orchards in which the disease has not 
been held under control, many twigs and fruit spurs may be killed, 
trees of susceptible varieties which are not systematically sprayed 
are often killed by repeated attacks on twigs and leaves. Consider- 
able damage to nursery stock is often caused by blotch. 

DISTRIBUTION 

Blotch occurs in the eastern and middle-western apple-frrowinjr 
ST 8 J™ 1 ?* Pennsylvania, Ohio, Indiana, Iowa, and Nebraskt 
.0 thward. It is most serious and widely prevalent in Kansas, Mis- 
wuii, Arkansas, and Tennessee. It is also a serious disease in fruit- 
growing sections bordering on or near the Ohio River. Further 
east it is only locally severe, but has become more prevalent in recent 
'nT' r those , sep tlons now fre e from the disease where fungicides 
2 a | i'me-sulphur solution or Bordeaux mixture are regularly 

SSlli ? u Pple treeS durin S the late s P rin # and summer, blotch 
SX n ?u be °T e , a Very destructive disease. It is carried into new 
sections through the medium of diseased nursery stock. 

1 Caused by the fungus Phyllosticta solitaria E. and E. 
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DESCRIPTION 

The name "blotch " was given to the disease bechuse it describes 
the char c toristic spots appearing upon the fruit. These spots hvst 
pt n i T « Ull/.Lk. somewhat raised or blisterlike areas, 
wS slowly enlarge (figs. 1 and 2). By midsummer they are one- 
fourth to one-half inch or more in diameter, usually with fringed 

margins. A charac- 
teristic spot at this 
time is slightly 
raised, dark colored, 
and with margins so 
deeply cut in and so 
irregular as to give 
it its commonly noted 
fringed or stellate 
appearance (fig. 3). 
A later phase is the 
running together of 
several spots and a 
change in color to a 
deep brown or black, 
sometimes with com- 
plete elimination of 

Kio 1 — ICarly stagcB or blotch on very young apples the fringed margins 

(fig. 4). A cracking 

of tho fruit, usually in three directions from a central point, is 
very common (figs. 3 and 4). The blotches vary somewhat with 
different apple varieties. On the fruit of Maiden Blush, for example, 
the vounc spots are usually much raised, or bhsterhke, and may be 
light colored. On the fruit of Ben Davis, the spots at picking time 
are often smooth-margined depressions of dark-brown bard dry 
tissues. On yellow apples at this time the spots are often bordered 
with red. 

On the leaves the 
disease manifests it- 
self as small, nearly 
white spots on the 
blades (fig. 5) and 
as dark, sunken, oval 
areas on the midribs 
and petioles (leaf 
stems). Blotch is 
not usually a serious 
foliage disease, but 
may become so un- 
der extremely favor- 
able conditions 





Fig. 2. — Anotlipr typo of blotch on young apples 



10 COUUlutms. .. 

On the current year's growth of twigs, water sprouts, and ti'uu 
spurs blotch first appears in late summer as raised black bhsterhKe 
spots (fig. 0). Later the spots may become slightly sunken, but 
usually thev continue to be somewhat above or level with the surface. 
As the twig, water sprout, or spur matures, the affected area or 
canker becomes lighter in color and finally in its second year as- 
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sumes a light-tan color in the older or central portion with a dark 
border denoting the extent of the second year's growth (fig. 7). Be- 
ginning with the third year the canker appears as an irregularly 
roughened area, because of a gradual sloughing off of the dead parts 
by growth from beneath them (fig. 8). 

LIFE HISTORY OF THE FUNGUS 

The fungus causing blotch lives through the winter in the cankers 
which it has developed on twigs, water sprouts, and fruit spurs. In 




Via. 3.— Typical blotch spots In midscason. Note the cracks 

the spring spores from these cankers infect the new growth and es- 
pecially the young fruit, the period of heaviest infection being from 
about three to nine weeks after the petals have fallen. The newly in- 
fected parts soon begin producing spores and so may spread the 
!? se t art ^ cr - After midseason the growing fruit becomes resistant 
so that few new infections occur. Only the new growths of leaves, 
wigs, and especially water sprouts are susceptible after this time. 
1 ne younger cankers are the ones which carry the disease from one 
season to another. In those over 3 years of age the fungus is 
usually dead. The fungus rarely, if ever, lives over winter in the 
ow leaves and fruit. 
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RELATIVE SUSCEPTIBILITY OF APPLE VARIETIES 

Many varieties of the apple are extremely susceptible, but there 
are a number of commercial varieties which are very resistant. 
The resistant varieties arc more liable to develop blotch if planted 
near susceptible ones because of the proximity of infection sources. 
The relative susceptibility of apple varieties, as shown in Table 1, 
will vary somewhat in different sections. In some sections, for ex- 
ample, Ben Davis would be considered as belonging to the moder- 
ately susceptible rather than the very susceptible group. In gen- 
eral, however, the arrangement in the table will be found correct. 



Taiile 1.— Relative susceptibility to blotch of leading apple varieties 



Very susceptible 


Moderately susceptiblo 


Resistant 




Arkansas Black. 

Hen Davis. 

Dornlne. 

Famcuse. 

Oano. 

Huntsman. 

Lawvcr 

Umbortwlg. 

Mcintosh. 

Maiden Blush. 

Missouri l'lppln. 

Northwestern Oreorilng. 

Oldenhurg. 

Shockley. 

Smith Cider. 

Stark. 

Tolman Sweet. 

Wagener. 

Wlllowtwlg. 


Arkansas (Mammoth Wart Twig). 

Benonl. 

Collins. 

Ingram. 

Klnnard. 

Mann. 

Northern Spy. 
Oliver Red. 
Paragon. 
Halls. 

Red Astrachan. 
Uhode Island Owning. 
Homo Beauty. 
Wealthy. 
Winter Banana. 
Yellow Bellflowcr. 
Yellow Newtown. 
Yellow Transparent 


Dellcions. 
Orinies Oolden. 
Jonathan. 
Stayman Winesap. 
Wlnesap. 
York Imperial. 


PREVENTIVE MEASURES 



REMOVAL OF INFECTION SOURCES 

Generally it is impracticable to remove the tiny cankers which 
carry the disease from season to season. In newly planted or very 
young orchards the removal of blotch cankers from the larger 
branches by cutting out the infected bark with a sharp knife and 
the pruning out of the smaller blotched branches or twigs are some- 
times practicable as means for preventing the disease from gaining 
a firm foothold and becoming difficult to control when the trees 
begin to bear fruit. The Purdue Agricultural Experiment Station 
has successfully employed this method in southern Indiana. Prun- 
ing older trees is useful in reducing the number of cankers, but it 
is even more useful in opening up the tree so that it can be more 
thoroughly sprayed. 

SPRAYING 

Fortunately, as first shown by the United States Department of 
Agriculture in 1907, blotch can be readily controlled by three or 
four thorough applications of spray, preferably Bordeaux mixture. 
Furthermore, the spray by preventing many new twig infections 
reduces the number of overwintering infection sources and helps to 
control the disease in the year following. 
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It is difficult and often impossible to spray thoroughly thick 
bushy trees whieh need pruning, since the spray must stile and 
cover the part to be protected. With most sprays there is some 
risk of injury to the plant whose protection is desired. This risk 
is minimized by the choiee of proper sprays, by usin«r adeouate 
apparatus, and especially by eare on the 'part 'of the operate? I? 
should be remembered that a spray in order to cover Evenly and 
completely must be applied as a fine mist; otherwise it will collect 
into . large drops. When spray is applied 'as a fine mist, too heavy 
applications are easily avoided and the risk of injury is greatly 




Pio. 4.-Blotch on mature winter apples. The cracks were caused by the disease 

lessened. Overspraying with eoarse streams under high pressure 

ib/Sl i ag6 ' P ar f tlcularl y lf Practiced in the applications in 
Boffin, „° t these ,P a ^ s ^e young and tender. Applications of 
Cd SpS Ura K f ° r th ! e e °"V' 01 ° ? blotch ' specially the first one, 

guSiSS IT be r a t Wlt 1 great care ' Those ^ ho use spray 
fcuns should take particular pains to avoid overspraying 

»3e tt S a ? tl T S 1 ? f f pray f ° r the contro1 of blotch sho » 1( i be 
petals hn I f 11 %u thre ? T eeks ' be f?inning two weeks after 
dent bu7 5r f? n : Three ° f these a PP lie ations are usually suffi- 
Dut in very wet seasons another should be added and the in- 



6 Farmers' Bulletin Pi70 

tervals shortened to about two weeks. Of the special applications 
(he first two should he made with Bordeaux mixture, containing 3 




Fio. 0." — Blotch od apple leaves 



pounds of Milestone (copper sulphate) and 4 pounds of quicklime 
(or G pounds of hydrated lime) in each 50 gallons of water. 
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In later applications an additional pound of bluestone may be 
used, but in the earlier ones risk of serious injury is reduced by 
using only 3 pounds. Where blotch is only a minor disease, lime- 
sulphur solution (33° Baume) diluted at the rate of iy 2 gallons 
to 50 gallons of water may be used in place of Bordeaux mixture 
to lessen the risk of ' 
spray injury. A pre- 
vious loss of more 
than 10 per cent of the 
fruit on account of 
blotch calls for Bor- 
deaux mixture rather 
than lime-sulphur so- 
lution. Arsenate of 
lead for the control 
of insect pests 2 
should be added to 
the spray in the first 
and third applica- 
tions and is also de- 
sirable in the second 
and fourth. The sec- 
ond and subsequent 
applications arc also 
useful in the control 
of bitter-rot. 3 

For the control of 
scab, 4 blotch, leaf- 
spot, 5 and minor dis- 
eases, such as sooty 
blotch (cloud) 6 and 
Brooks fruit-spot, 7 
the following general 
spray schedule should 
be followed with the 
modifications sug- 
gested above. 

First application (di- 
lute lime-sulphur solu- 
tion) directly after the 
blossom cluster buds 
liave opened. 

have C fnilen P1,Ueatl0n (<lilute lime - suI P hur solution) directly after the petals 

f„iT hird "^Plication (Bordeaux mixture) two weeks after the petals have 
fallen. This is the first special blotch application. 

A<r*,.S?,^ diree T t , lons for thc control of Insect posts of the apple, sec U S Department of 
»UuX r ^v a /h me ? S Bull ^, in N °„ 12 ™. entitled "The Mor. important A^S lnwct.?" 

For th» „ the fungus Olomereiia. cinqulala (Stoneman) Spaulding and Von Schrenk. 

.No •)?£ ™«5, ol , 0 .f, thl . s *l}??? se V, sec TJ S - department of Agriculture Farmers' Bulletin 
°c„ • S ntltll?(1 "Apple Bitter-Rot and Its Control," 

tlonq nfS, by the .fungus ,Tcnt«i-ia inaequahs (Cke ) Winter. For more specific direc- 

HiHti.2? « ?° ™ ntroi of SC!lb . s «2 U. S. Department of Agriculture Farmers' Bulletin 1478, 

cuutioa Apple Scab. " 

caused by thc fungus Phi/salospora malorum (Peck) S. S. and W. 
paused by the fungus aioeodes pomiqena (Schw.) Colby, 
caused by thc fungus Phoma pomi Passer. 



Pig. 0. 



- Young blotch cankers on apple water sprouts of 
the current year's growth 
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Fourth application (Bordeaux mixture) two to three weeks later. 
Fifth application (Bordeaux mixture) two to three weeks later. 
Sixth application (Bordeaux mixture) two to three weeks later. 

If tho throe-week interval lias been followed in the fourth and 
fifth applications, the sixth application is unnecessary. If bitter- 
rot is to bo controlled, the sixth application and two to three addi- 
tional applications at intervals of two to three weeks should be made. 

In tho first and second applications lime-sulphur solution (33° B.) 
diluted at the rate of Ufa gallons to 50 gallons of water should be 
nsod. Bordeaux mixture should never be used in these applications, 
as it is liable to cause serious injury. It should be used in the third 
and all subsequent applications. Arsenate of lead, 1 pound of the 




Via. 7. — Illoteh conkers during the second yciir ot their development on apple twigs 

powder or 2 pounds of the paste to each 50 gallons, may be added 
in all applications for the control of insect pests. None of the dusts 
so far developed has given good results in the control of blotch. 

BORDEAUX MIXTURE 

Bordeaux mixture for use on apples usually contains 4 pounds of 
blucstone (copper sulphate) and 4 pounds of quicklime (stone lime) 
to caeh 50 gallons of water. In the first two special applications 
for blotch control the quantity of Milestone should be reduced to 3 
pounds. If the liine is of poor quality and does not slake readily 5 
or G pounds should be used in all applications of Bordeaux mixture. 
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The directions here given are for quicklime. If hydrated lime is 
used the quantity should be increased by at least one-third. As 
hydrated lime is already slaked, it is ready for the required quantity 
of water to be added to it, as set forth in these directions. 

To make n single barrel (50 gallons) of Bordeaux mixture, dissolve the 
bluestone In 25 gallons of the water, and in n separate barrel slake the lime 



and dilute it to 25 gallons, 
multaneously through a 
strainer Into the spray 
tank. If large quanti- 
ties are to be used a 
stock solution of the 
bluestone and a stock 
milk of lime should be 
prepared, in order to 
save time. 

A stock solution of 
bluestone may be 
made by dissolving it 
at the rate of 1 pound 
to e a c h gallon of 
water. Fill a 50-gal- 
lon barrel two-thirds 
or three-fourths full 
of water and place a 
sack (or a box with 

Eerforations in the 
ottom and sides) 
containing 50 pounds 
of bluestone in the 
upper part of the 
barrel, suspending it 
by a string or a cop- 
per wire. In from 12 
to 24 hours the blue- 
stone will have en- 
tirely dissolved, when 
the sack or box should 
be removed and 
enough water added 
to fill the barrel. If 
hot water is used the 
bluestone will dis- 
solve in a few min- 
utes. After stirring, 
the solution is ready 
for use. 



Then pour the contents of the two barrels si- 




Pic 8— Old blotch cankers on apple twigs 



A stock milk of lime may be prepared by slaking 50 pounds of 
stone lime in a barrel or other vessel and finally adding water to make 
50 gallons. In slaking the lime sufficient water should be used to 
prevent burning but not enough to " drown " it. The water should 
be added a little at a time and the mixture stirred to the bottom 
until slaking is nearly completed. Sufficient water should then be 
added to leave a paste when slaking is finished. Water to make the 
50 gallons may then be added, 
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Bordeaux mixture is easily made if a power sprayer with a good 
agitator is at hand. Fill the tank with water until there is room 
only for the required quantities of the stock fluids. Then, starting 
the engine (and accordingly the agitator), put in the stock solution 
of bluestone and slowly ndd the milk of lime. For example, if the j 
tank holds 200 gallons, fill with water to about the ICO-gallon mark 
and then, starting the engine, slowly add the 1G gallons of stock | 
bluestone solution if the 11 5 0 formula is to be followed and after- 
wards the 1C gallons of stock milk of lime. Allow the engine to 
run for a few minutes after both fluids have been added. Add more 
water, if necessary, to fill the tank. By this method an elevated 
platform is not needed, especially if nn efficient mechanical tank 
filler is at hand. 

For those not possessing power sprayers, the following directions 
are given : 

Tnke the necessary quantities of the stock copper-sulphate solution and 
the stock milk of lime and place tiiein In separate elevated dilution tanks, each 
of which should hold half us much as the total capacity of the spray tank. 
Tims, if the spray tank holds 200 gallons each dilution tank should hold 100 
gallons, and, twine the 4-4-50 formula, 1C pounds of copper sulphate (1(1 
gallons of the stock solution) and 10 jxmnds of lime (Hi gallons of stock 
milk of iimc) would ho required. To each dilation tank add water (nearly 
half the total quantity of spray), and after stirring allow the diluted Ingredi- 
ents to run simultaneously through a strainer Into the spray tank from [ 
separate hose or troughs attached to faucets near the bottom of each tank. 

Only the quantity which can be used immediately should be pre- 
pared, as Bordeaux mixture deteriorates on standing. Where it 
becomes necessary to allow the mixture to stand for several hours or 
over night, granulated sugar at the rate of 2 teaspoonfuls for each 
r>0 gallons dissolved in a little water and added to the mixture has 
been recommended for the purpose of retnrding the rate of 
deterioration. 

When nrsenicals or other insecticides are to be used with Bordeaux 
mixture and are mixed with water before being added to the spray 
tank, allowance should be made for these by leaving out the cor- 
responding quantity of water from that specified. 

There are on the market a number of commercial Bordeaux mix- 
tures which are ready for use when mixed with water. These are 
usually sold under proprietary trade names. Growers interested in 
these preparations should consult United States Department of 
Agriculture Farmers' Bulletin No. !)94. entitled '"Commercial Bor- 
deaux Mixtures: How to Calculate The/ir Values." 

LIME-SULPHUR SOLUTION 

Concentrated lime-sulphur (32° to 34° B.) made up and ready for 
dilution may be obtained from dealers in spray supplies. For use 
on apple trees during the growing season it should be diluted at the 
rate of V-/» gallons to f>0 gallons of water. A lime-sulphur prepara- 
tion in dry form may be obtained, but care should be taken to see 
that it is such a product and not some other preparation. Accord- 
ing to the reports of nnalyses and claims of manufacturers most 
dry lime-sulphurs contain about 70 per cent calcium polysnlphide. 
A preparation containing this percentage of calcium polvsulphide 
should bo used ut the rate of G to 0.5 pounds for each 50 gallons 
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of water to make a solution approximately equal to the concen- 
trated solution diluted at the rate of iy 2 gallons to 50 gallons of 
water. Manufacturers of the dry product have usually recommended 
too weak a solution for the best results. For immediate use a dilute 
solution suitable for the apple during the growing season can be 
prepared according to the following formula: 

Stone lime (quicklime) 2 pounds 

Sulphur, commercial flour, or flowers 4 pounds 

Water to make 50 gallons 

An iron kettle or a similar vessel raised on bricks or stones so that 
a fire can be built under it should be provided. After starting a fire 
under the vessel containing a small quantity of water, the lime 
should be dumped in and, if necessary, enough additional water 
poured in to slake it. The sulphur should be screened to break up 
the lumps and added to the mixture, together with enough water 
from time to time to make a thin mixture that can be easily stirred. 
Boiling with occasional stirring should continue for about 45 min- 
utes, which approximates the time necessary for the lime and sul- 
phur to unite and go into solution. More water should then be 
added, to cool the solution so that it can be handled. It is then ready 
to be passed through a strainer into the spray tank, which should 
contain enough water to make 50 gallons. The formula, of course, 
can be used to make up proportionately larger or smaller quantities 
if desired. High-grade lime, practically free from calcium car- 
bonate (air-slaked lime) and magnesium compounds, which form an 
insoluble sludge in the final product, is necessary. If stone lime is 
not obtainable hydrated lime may be used at the rate of one-third 
more. When hydrated lime is used the heat of slaking will, of 
course, be lacking, but the procedure is the same. Commercial 
"growers requiring large quantities of lime-sulphur solution are 
referred to United States Department of Agriculture Farmers' Bul- 
letin No. 1285, entitled "Lime-Sulphur Concentrate," which fur- 
nishes information on the making of the concentrated solution on 
a large scale. 

SPREADERS 

To each 50 gallons of Bordeaux mixture one-half pound of casein- 
lime, or 2 pounds of rosin-fishoil soap, or one-half gallon of lubricat- 
ing-oil emulsion (stock) may be added for the purpose of spreading 
the spray more evenly over the surfaces of fruit, foliage, and 
twigs. When stabilized by the addition of 6 ounces of carpenters' 
ground glue to each gallon of the stock emulsion, the lubricating-oil 
emulsions are miscible with lime-sulphur solution, but this mixture 
is apt to cause serious injury to the foliage. Casein-lime is a good 
spreader for lime-sulphur solution. 

Spreaders are not essential to success if the spraying is carefully 
done. In the writers' experiments the benefits derived from their 
use have been for the most part slight or lacking. They have been 
of some benefit when used in summer applications for the control of 
bitter-rot. When, as in years especially favorable to the develop- 
ment of diseases, maximum efficiency is required of a spray, spreaders 
roay prove their usefulness. 
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